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Abstract 
The insurance premium can be considered an identity report between the needs of the insured and the insurer in the moment 
of the creation of the contractual bond and the premium resulted from the contract. This must reflect the degree of policy 
coverage; it must measure the financial possibilities of the insured and satisfy in equal measure the necessities of the 
insurer. A critical stage in the construction of the insurance product is represented by the determination of the insurance 
premium which balances the financial endurance of the program and the price accessibility of its price. The present paper 
focuses on the optimum level of the mandatory house insurance in Romania. This is based on the calculation model of the 
premium in an insurance pool; in an attempt to identify in what way the advantages of the house insurance outweigh its 
flaws. 
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1. Introduction 
The insurance report involves a transfer of insurance risk from the insured to the insurer in exchange for 
payment of a sum of money by the insured, called premium. This is a modest amount compared to any damage 
that may occur, sum which contributes to the establishing the insurance fund Ciumas, 2003.In this report, the 
insured express their specific needs as a consumer of insurance products, needs that differ in intensity from one 
individual to another. If these needs are satisfied, we can assume that increases customer satisfaction. *The need 
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for a report of identity between the needs of the discussions between the insured and insurer and the premium 
resulting from that agreement should not be ignored. Thus the insurance premium should reflect the policy 
coverage, to be within the financial possibilities of the insured, to meet policyholder and the insurer needs 
equally. 
Regarding the insurance premium calculation, in academic literature there are studies aimed at determining 
the optimal size of its components Asmussen S., 2000; and Albrecher H., Boxma O., 2004. Of the various ways 
to optimize insurance premium, in particular the risk premium, we focused our attention on the calculation of 
minimum premium, within the form of insurance called insurance pool, trying to identify to what extent this 
method is applicable to the Romanian system of compulsory insurance of homes against natural disasters. 
Insurance premium amount paid by the insured of the insurer for the latter to take the risk of the insured 
requires consideration of many elements, such as risk premium Albrecher and Teugels, 2006, profit margin 
Buhlmann H.,1984, cost the insurer. 
The insurance premium must rise to an amount considered sufficient to pay any damages that may arise 
during the contract of insurance to cover expenses for this period and get a reasonable profit for the insurer. 
On the one hand the need to cover risks with unknown frequency and intensity, and on the other hand 
because of the existence of risks that can cause great damage, several insurance companies, by mutual 
agreement, have created an insurance pool in which all their members collect in a pool all premiums related 
risk groups taken under such coverage. Profits, losses and expenses are shared among pool members in 
proportion to premiums. 
Considering a pool of insurers acting as a single insurer with the exponential premium principle of risk 
and then we can identify a minimum total 
premium that would increase customer satisfaction, leading this way to improve the supply of insurance. 
In other words, we focus attention on the optimal sizing of the insurance premium as a means of improving 
the supply of insurance, because, in our opinion, the potential insured use insurance only if the insurance 
premium they must pay is sufficiently reduced compared with the amount of damage that would incur if the 
insured event might occur. 
2. Insurance premium from the perspective of insurance pools  
2.2. Insurance pool from general to particular  PAID Romania 
Pooling involves grouping a large number of exposure units so that the law of large numbers might provide 
a very accurate prediction of future losses. Ideally it would be a large number of similar but not identical 
exposure units faced with the same risks. Thus, pooling involves the division of losses between group members 
and prediction of future losses with some precision based on the law of large numbers Badea G.D., 2003. 
The objectives which we think were considered when such forms of insurance were established in Romania 
might be: risk coverage at a reasonable price for middle-income people, reduce government spending on 
coverage generated by loses caused by natural disasters and improving risk culture and raised awareness about 
home insurance.  
The system is managed by a Pool Insurance against Natural Disasters Pool de Asigurare împotriva 
Dezastrelor Naturale, PAID  insurance - reinsurance company formed by insurance companies authorized to 
provide compulsory insurance for housing in accordance with the law Law no. 32/2000, Law no. 31/1990. 
Operation of such a system requires a partnership between public and private sector as can be seen from    
Table 1. 
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Table 1.Organisation Structure   PAID 
 
In Romania the project was outlined through the collaboration between the insurance market surveillance 
body and representatives of insurance companies operating in this environment. Distribution is ensured in both 
cases through insurance companies.  
The Romanian system of the 13 companies in which are part of the insurance pool, have dual roles: in 
addition to distribution, through their representatives they ensure the management of the project. Insurance 
companies that distribute compulsory housing insurance are required to submit certain information about the 
insured, to collect and send back the net premiums, the insurance fund being thus constituted, without the 
amount of commission that they are entitled to, in a certain time frame. Their commission was set at 10% of 
total premiums collected. A pre-disaster risk management is often missing in disaster-prone countries, so we 
consider it appropriate for Romania to collaborate with organizations that have experience in managing such 
systems, bodies to support PAID. 
Damages in case the insured risk occurs must be paid by the insurance pool. In a market in continuous 
change, considering the inconveniences of economic crisis, can raise many questions: Who covers the damages 
if the insurance company which insured me goes in bankruptcy?, if so far there have been cases of non-
payment of compensation, what would differentiate the new structure?, who is responsible if insurance pool 
breaks apart?, are funds managed in such a way, as to be sufficient to cover any damages that may appear? A 
public structure offers extra safety to the insured. 
2.2. Premium for mandatory insurance of houses and defining elements of its calculation formula 
The insurance premium calculation is carried out scientifically, based on statistical and actuarial 
mathematics, taking into account the influence of factors: the type and nature of risks insured, the number, size, 
intensity and degree of dispersion of risk, the insured amount, duration and territory covered. These factors are 
among the elements that characterize the mandatory insurance of homes against natural disasters in Romania. 
In Romania the house, subject of this insurance product, means, housing, social housing, housing services, 
intervention house, housing need, housing protocol, holiday home Law no. 114/1996. 
For compulsory home insurance amount is the maximum fixed amount established in two categories of 
buildings: type A - 10,000, type B - 20,000, differentiated by the criterion of building materials, disregarding in 
its establishment and other criteria such as total area habitable and price per square meter in urban or rural 
location, etc.. Romanian legislation does not specify that such insured sum updates could occur, only that the 
possibility of the insurance and the insurance amount could be modified by government decision in the first 
 PAID 
Administrative Council private/public 
Status private 
Stucture private 
Allocation of risk private 
Advisory body public 
Insurnace Fund private 
Management private 
Distribution private 
Surveillance public 
Support from financial institutions NO 
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five years after entry into force of the present law and after this time by order of President of the Insurance 
Supervisory Commission 
As stated previously the premium calculation must reflect the intensity of the insured risk may occur. If you 
would take into account only this factor owners located in high-risk areas would pay excessive premiums, in 
violation of the principle of solidarity Cistelecan L., 2004.  
However differentiation based on premium rates of risk areas, differentiation which was applied before in 
Romania in optional earthquake insurance for houses, makes the premium to be fair in relation to a risk that 
does not apply in the same way to all insured. The premium should be established in such a way that its amount 
could appeal to consumers from all areas of risk, so the insurer can maintain an acceptable level of business 
even in high-risk areas. 
Risks taken under compulsory home insurance coverage are risks that are classified as part of a class of risk 
considered natural disasters, but also in a class of risks that have caused damage that required great efforts from 
the state to be covered. It is in this respect, affordability for relieving the public authority, have been included 
as a compulsory housing insurance: earthquakes, floods and landslides in PAID Law no.260/2002. 
Given the fact that in the case of the Insurance Policy for Disasters  PAD, the risks covered are 
earthquakes, floods and landslides, we must differentiate between the costs of the premium for earthquake risk 
for which voluntary housing insurance is available and the risk of flooding and landslides. 
Taking into account the information provided by Table 2, we consider that Romania is not among the 
countries in which mortality risk for flooding is concentrated. However, if we consider the indicators that shape 
the risk profile of countries, we find that the risk of flooding in Romania is on average the same risk class, class 
four, which implies a lower average risk of mortality due to flood action. 
Table 2. The absolute risk, relative risk, and risk of mortality based on risk classes in Romania 
 
 
 
 
(Source: www.preventionweb.net) 
In Romania risks assumed, especially earthquakes, recorded an index level of environmental risk and 
therefore have been included under the insurance. We consider a challenge for Romania, taking the three risks, 
which in our opinion are not all as stringent as the floods have hit our country repeatedly over the past years. 
3The identification of a minimum premium in the insurance pool 
3.1. Historical information about the risks included under the mandatory housing insurance in Romania 
Compulsory home insurance is trying to provide cover for risks that are constantly threatening the country, 
called the insured risk, for a one-year period, applying to all property owners be they physical or legal persons. 
In Romania, on the basis of a probabilistic risk study, it was found that of the eight million homes only ten 
thousand homes may be at risk and need to be compensated, that is one out of 1000 will have the misfortune to 
be affected by the insured risk. So eight million people pay compulsory insurance premium and only 0.1% 
receive compensation, the liability assumed by the insurance pool is realistic. 
Risks Floods Landslides Earthquakes 
Absolute 
 risk 
 4 2 8 
Relative 
 Risk 
 4 4 7 
Mortality 
 Risk 
 4 2 8 
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A problem we faced was the lack of data from two perspectives: 
 either no public information on disasters in our country is disclosed to the public or they do not exist in  
synthesized form information with respect to floods and landslides 
 Either the risk analysis has not recorded a great number of damages paid, again limiting our research e.g. 
earthquake. 
 Earthquakes recorded in our country between 1170 and 2009, have low intensities; few are those that exceed 
a threshold of safety as that of 7 degrees. An earthquake is considered a catastrophic earthquake that exceeds 
the intensity 7 on the Richter scale 
 Specialists, says that earthquakes in Romania are not regular, the most recent large earthquakes have 
occurred in Romania was in the years 1738, 1802, 1838, 1940 and 1977. Before 1850, because there was no 
urban agglomerations damage of high intensity earthquakes were very small, almost nonexistent. On 
earthquake damage in 1940, states that property damage concerned only thirty-six destroyed houses. 
 More accurate information comes from the 1977 earthquake, with an intensity of 7.2 degrees, which resulted 
in 1570 deaths of which 1391 in the capital, 7,596 injured, and damage reached the colossal sum of 
1,400,000,000 U.S. dollars. According to industry research, an earthquake like that of 1977, could take place 
between 2040 and 2060. 
 Romania is grouped into several areas of risk, danger areas most affected by the earthquake, as part of 
Moldova and the Romanian Plain. Since the scope of the risk is relatively small and the incidence is low, we 
do not consider that it was necessary to include this risk in the compulsory insurance. 
 With regard to landslides, as we have seen in country risk analysis, they fall into the category of risks whose 
consequences are disastrous, generally being associated with floods. In the data analysis we have built, 
damage due to landslides are included in the damage caused by floods. Therefore the first calculation we 
consider floods and landslides as one risk. Regarding floods, no significant data was obtained, because only 
data on the amount of damages made as a result of floods, are as mean annual value per country for a period 
of nine years was available, as shown in Table 3. 
Table 3. The damage caused by floods between 1991 and 2005 
Years 1991 1997 1998 1999 2000 2001 2002 2003 2005 
Damages (106 $)  50       110 150 50 100 120 200 313 800 
 
(Source: www.preventionweb.net) 
In a first step we tried to identify the law of probability as followed by flood damage. As can be seen in the 
chart below, we found that flood damage follows an exponential law. Exponential law of parameter  is used to 
adjust the amount of damage distribution. To see if flood damage follows an exponential law using Cramer von 
Mises test the null hypothesis which assumes that the data follows an exponential law, while the alternative 
hypothesis proposes that the data is not an exponential law. Cramer von Mises test is a criterion used to 
demonstrate the probability distribution F* compared with the empirical distribution function given, it being an 
alternative Kolmogorov-Smirnov test. According to Cramer von Mises Test, with a probability greater than 
95%, the null hypothesis is not rejected and thus the data follows an exponential distribution. Once having 
selected the family laws of probability that the damage value used to adjust the number of damages is necessary 
to estimate the parameters that define the law, based on a sample of observations. To obtain point estimates of 
parameters of statistical distributions we use specific statistical methods such as maximum likelihood method, 
the method of the smallest squares or the method of moments. Maximum likelihood method is usually 
preferred, because it provides consistent and efficient estimators under quite general when the sample size is 
large enough Mihoc and Fatu, 2003;  coefficient associated to the exponential law is statistically significant, as 
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the null hypothesis that the coefficient is 0, is rejected (probability less than 0.05). Value of the exponential law 
coefficient  is 0.00000156, the amount of which will be used in calculating the insurance premium. 
 
Fig. 1. The distribution of damages from floods between 1991 and 2005 (blue line  damages)  
3.2. Calculus model of the minimum premium through coinsurance 
We consider n as the insured which individually have exponential utility functions are with 
parameter nii ,1, , who want to ensure a risk by defining S  random variables nSSS ,,, 21  through: 
 
nSSSS 21  (1) 
 
With iS   noting the risk insured i confronts; S may be, for example, a new risk they wish to take together 
or may be a situation where insurers have combined portfolios of insurance they want to redistribute. 
In our case, the risk which we focused was just the flood, the reasons that we have motivated above. 
Distribution of damage caused by this risk is an exponential law of parameter  whose identified value was 
0.00000156. In Romania, the pool of insurance against disaster, so one can note in the previous chapter, 
consists of thirteen insurance companies. We sought to identify whether the capital in the period 2001 - 2009, 
follows an exponential law utility parameter 13,1,ii . For this we used Cramer von Mises test the null 
hypothesis which assumes that the data follows an exponential law, while the alternative hypothesis assumes 
that the data does not follow an exponential law. Under this test, where a probability greater than 95%, the null 
hypothesis is not rejected, so the data follows an exponential distribution.  
We found that components of the thirteen companies insurance pool, only for four of them, ABC Insurance 
SA, Ardaf SA, General Insurance SA, Grawe Insurance SA, the capital follows an exponential law of 
. Of those, only four will remain under our study, ABC insurance, Ardaf, Grawe 
Insurance SA, Generali, as can be seen in Table 4. 
Table 4  
Insurance 
Companies SA 
Ardaf SA 
SA SA 
 0,000000072 0,0000000065 0,000000054 0,000000048 
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The total premium they need is: 
 
      
n
i
S
i
iieEP
1
log1  
 
(2) 
 
The total premium depends on the choice of iS . How should insurers to share risk and to make the most 
competitive pool, so to minimize the total premium P  ? It seems the best choice for insurance is when each of 
them provides a fixed part of S , namely: 
SS
i
~ , with 
n
i i1
11  
 
(3) 
In Romania, participation in PAID is differentiated (see Fig. 1.), so three companies have a share of 15%, 
while the remaining components of the pool companies have a share of 5%. Only one of the companies under 
study is among those with major participation, namely Ardaf. 
Given the route of our demonstration, we assume further that the structure of our pool is limited to a total of 
four companies, with equal participation and 25%.  
So  
n
i i1
11
  = 13856503 + 152000000+ 20599069 + 18429088 = 191204660 RON. 
Each of insurers covers a fraction of the risk which is proportional to the reciprocal of risk aversion so the 
first corresponding minimum total is: 
 
n
i
SS
i
eEeEP ii
1
~
log1log1~  
 
(4) 
 
This shows that the pool of insurers act as one insurer with a principle of premium exponential with risk 
aversion . 
n
i
SS
i
eEeEP ii
1
~
log1log1~ = 257769320 * log(0,00000156/0,00000156-0,0000000038) = 
54404660 * log(0,00000156/0,00000155)  = 191204660 * 0, 002597  = 496.559 RON 
According to calculations, the premium total minimum coverage against flood risk is 496,559 RON. This 
value represents the level of the risk premium, which will be loaded with the value of profit margin expected by 
the company and administrative costs. After identifying the gross premium for each building separately, it 
should be differentiated according to different criteria, namely: risk areas, the types of materials used and age 
of buildings. 
Since the insurance premium should reflect the degree of policy coverage, should measure up to the 
financial possibilities of the insured and also satisfy the needs of the insurer, it is necessary to have a relation of 
identity between the needs of the insured and insurer at the moment the contract is signed and the premium 
resulting from that contract must not be neglected, i.e. we must identify  the optimal level. The present 
analysis will be improved, since we consider that the database that was available, the structure required and the 
manner of determined the premium insurance is not fully established. 
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